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CONFIDENTIAL NPG REPORT NO. 1142
Tests of Oerlikon BZ and KZ Fugzes for 20mm Ammunition

SYNOPSIS

l. This test was conducted to determine: the functioning perfor-
mance and/or sensitivity of the Oerlikon KZ and BZ fuzes against
various targets at various obliquities, the approximate delay of
fuze action, the distance from the muzzle where the fuzes armed,
and the time and range of self-destruction.

2. 1t is concluded from the results obtained that:

a. The KZ and BZ fuzes gave no bore or flight premature deto-
nations when fired as single rounds from the Oerlikon STG gun.

b. The BZ base fuze assembled in the PS/B armor piercing
explosive projectile when fired vwith mean velocities of 3254 to
3315 ft/sec:

(1) ‘as unstable in flight and fuze functioning was not
determinsgble.

(2) Gave a slightly better functioning performance but
yawed slightly more with projectiles known to have lead in the
cavity. %Based upon limited comparative firings of projectiles
with and without leed in the cavity.)

(3) Exhibited a 72% self-destruction performance at an
average range of 2287.4 yards from the muzzle with an average
flight time of 4.60 seconds.

(4) Detonated vith delayed fuze action of approximately
.001 scecond when fired against a 0¥125 mild steel target.

c. The KZ nose fuze assembled in the SS/K explosive projectile
when fired with mean velocities of 3619 tc 3731 ft/sec:

(1) Functioned 100% versus 0%$125 248-T3 aluminum alloy
and all heavier targets employcsd at O obliquity.

(2) Functioned 100% ageinst OV020 24S-T3 aluminum alloy
at 30° oblijuity and against 07125 24S-T3 aluminum alloy at 80
obliquity.

CONFIDENTI AL
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(3) Gave a functioning performance of 80% or greator
against: OV020 248-T3 aluminum alloy at oblijuitics of 0° to 70°,
0v125 24S-T3 aluminum alloy at obliquities of 0° to 80° and versus
0¥190 Beaverboard, 0Y040 24S-T3 aluminum alloy, and O%Y016 24S-T3
clad aluminum alloy at 0° obliquity.

(4) Was sensitive enough to function 40% on 07020 Blotter
paper at 0" obliquity.

(5) Was not armed at 50 feet from the muzzle, but was fully
armed at a distance of 500 fect from the muzzle when }1red against
a target of 0%125 mild steel.

(6) Exhibited z2n 884 sclf-destruction performance at an
avarage range of 2842.3 yards with an everage flight time of 5.47
seconds., ‘

(7) Detonated with delaycd fuze action of-apgroximately
.00015 second when fired ageinst thin targets of 0%¥016 to 0O%040
245-T3 aluminum alloy at O obliquity.
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Tests of Oerlikon BZ end KZ2 Fuzes for 20mm smmunition
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Tosts of Oerlikon BZ and KZ Fuzes for 20mm Ammunition
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INT2ODUCTICN

l. AJTHORITY:

The subject test was coaducted under raflercace (a), Task
Assignment NPG-Re2b-327-1-53, as avthorized by reference (b), znd
in accordance with refcrences (¢}, (3), (e), 2nd (f).

2. REFLRENCES:

(2) BUORD Conf 1tr Re2b-DBLaP:bjn NP9 Ser 42738
of 29 July 1952

(b) NOL Conf 1ltr TF:DEL:hew NP/NCL/X1-1 (3026) Ser 01725
of 6 August 1952

(¢) NOL Conf Werk Request 81954 of § Scoptember 1952

(d) NOL Rest Work Request 8195C of 1 Dececember 1952

(¢c) NOL Conf "ork Request 8195C of 23 March 1953

(f) HOL Conf Work Request 8195D of 20 April 1953

3. BACKGROUND:

The Naval Ordnancce Laboratory requcsted the Naval Proving Ground
by refercnce (b) to assist in the ovealustion of two {2) now types
cf 20mm fuzes manufactured by the Oerlikon Machine Tool Works,
Buchrle ¢nd Comoniny, Zurich-Oerlikon, Switzerland., Type KZ is a
nosze fuze vith mechanical self-destruction and a prolonged muzzle
safety feature. Type BZ is a base fuze with a mechanicsl self-
destruction feature., The KZ fuze is assembled in a high explosive
projectile and the BZ fuze 1s assembled in a semi-armor pilercing
projectile. This renort covers the tests as requested in paragra?hs
42, B1l, and B2 of reference (c), paragraphs 1 and 2 of reference (d),
paragraphs 1 and 2 of reference (e), and paragraphs 1 and 2 of
reference (f).

4, OBJECT CF T=3T:

These tacsts vicre conducted to determine: the functioning perfor-
mance and/or sensitivity of the KZ and BZ Oerlikon fuzes against
various taregets at various cbliquities, the apvroximate delay of
fuze action, the distance from thc muzzle where the fuzes armed, and
the time and range of self-destruction.

CONFIDENTIAL
SECURITY INFORMATION 4
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5. PERIOD OF TEST:

a. Date of Authorizing letter 6 August 1952

b, Dates laterial Received 1 March 1951 vo
6 April 1953

c. Date Commcnced Test 19 September 1952

d. Date Test Completed 11 May 1953

6. REPRESENTATIVES PRESENT:

One ¢1) or more of the following representatives weare present to
witness portions of the ballistic tests reported herein:

Mr. D. E. Lord Naval Ordnance Laboratory
Mr. R. A. Buck Naval Ordnance Laboratory
Mr. C. A. Browning Maval Ordnance Laboratory
My, M, V., ¥, Korty Naval Ordnence Laboratory
Mr. P. B. Morgen Naval Ordnence Laboretory
MEr. E. L. Xorgan Naval Ordnance Laboratory
¥r. R, H. Suessle Naval Ordnance Laboratory

PART C

BT, 0

7, TLZISCRIPTION OF ITEM UNDER TEST:

The Oerlikon 20mm fuzcs, types K2 and BZ, arc described in
detell in Oerlikon lachine Tool orks Brochures 932, 950, 1012,
1053, 1054, 1099, znd 1143, The K2 nose fuzc and BZ base fuze have
dircct action firing pins restrained by safcty bolts and ars armad
by sct hack and spine The seclf destruction feature of both tyves
depends upon decrceesed spin with rengs for operation. The type KZ2
nosec Mize has e prolonged muzzle safety device designed to prevent
armine within a £ifty (50) meter range of thc muzzle, but to arm
complotely after a flicht distance of one-hundrod-fi}ty (150) metcrs

CONFIDENTIAL
SECURITY INFORIIATION 5




CONFIDENTIAL NPG REPORT NO, 1142
Tests of Oecrlikon BZ and KZ Fuzes for 20mm Ammunition
8. DESCRIPTION OF TEST EQUJPMENT:
a. The two (2) tyves of fuzes tested were part of fixed
rmmunition reccived from the Oerlikon Machinc Tool vorks. Fuzes
and projectiles were asscmbled as follows:

(1) Thc KZ nosae fuze in e 120 gram SS/K pointed explosive
projcctile loaded with 13 grems of Pentryl.

(2) The BZ baso fuze in a 150 gram PS/B armor picrcing
explosive projectile loaded with 8,0 grams of Trotyl.

b, Gun:

Ocrlikon 20mm STG Gun, Mechanism NR 6, with Barrecls NR-164

end NR-190, 100,7" lecngth, 1/32.6 calibers twist, mounted on a
modified onc-pounder stand.

c. Case, Powder:

No information was available on the casc or propellant used.
d. Targets:

(1) Blotter paper, Bcaverboard (0¥190-.58 1lbs/ft?).

(2) Aluminum alloy, 24S-T4 clad in thickness of 0%016,

(3) Aluminum alloy, 24S-T3 or 243-T4, in thicknesses of
0¥020, 04040, 0125, and O"%00,

(4) Cold rolled strip stecel in thickness of 0%125 in doad
soft temper at Rockwell B hardncss 45%7.

e. A 160' range with armor plate butt, target mounting jig,
end velocity measuring cguipmont.

£, A 525' opcn range with target mounting jig and velccity
mcecasurine equipment.,

CONFIDENTIAL
SECURITY INFCRMATION 6
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Tests of Ocrlikon BZ and KZ Fuzes for 20mm Ammunition
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9. PROCEDURE:
a. Functioning and Scnsitivity Tests:

With the concurrence of the representatives presont, the K2
and BZ fuzes s asscmbled in fixed ammunition were fired from the
Oerlikon 5TG gun versus targets listod in paragraph 8(d) set at
various obliquities. At fifty (50) feet forward of the muzzle
rounds asscmbled with K2 nose fuzes gave mean velocities of 3619 to
3731 ft/scc and rounds asscmbled with BZ basc fuzes gave meen
velocities of 3254 to 3315 ft/sec. Beaverboard, chipboard, or
blotter paper was placed behind the terget for most firings to
determine fuze action on the torget and to determine the apnroximate
distance of deleycd fuze sction, Blotter paner was placed slightly
forward of tho targot on some rounds to mcasure yaw, Detelled
conditions of tcst arc pgiven in Apnendices (B) and (C).

b. Arming Distance Tests:

Arming distance tests were conducted with the KZ nose fuze
only. The rounds assembled with KZ nose fuzes were fired with
service propellant chargas versus 0%¥125 mild stcel placed 50 to 500
fecet from the muzzle. Results of the tosts arc given in dotail in
Appendix (C).

c. Self Destruction Tosts:

Vith a2 gun clevetion of 4°, rounds assombled with the K2
and BZ fuzecs werc fired down river to determine the approximate
time and range of sclf-destruction. Time of seclf-destruction was
measured by two (2) stop watches. Range of sclf-destruction wes
determined by two (2) down river observation stations. Theso two (2)
stations took bearings on the burst, and a "fix" was obtained from
%ggse bearings. The deteils of test are givon in Appendices (B) and

CONFIDERTIAL
SECURITY INPCRLATION 7
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CONFIDENTIAL NPG REPORT NC. 1142
Tosts of Oerlikon BZ end KZ Fuzaos for 20mm jmmunition

10, RESULTS AND DISCUSSION:

%.),Rosults of all tests arc given in dotail in Appendices (B)
and (C).

b. Functioning and/or Sensitivity tests of the BZ Fuze.

(1) The results obtaincd using the BZ bzse fuze assemblcd
in the PS/B armor picrcing oxplosive projoctile arec summarized in
Table I, Appondix ?A). Onc (1) round is not included in Table I
because fuze action could not be definitely detcrmineod.

(2) With the concurrcnce of the ropresentetives presont,
functioning and/or sensitivity tests of the BZ base fuze were not
completed because of excessive yaw. This yaw was estimated to be
as much as 20° on some rounds, . new barrel was used in an attempt
to eliminate the yaw., When the projectiles continued to yaw, the
ranze was increased from 160 to 500 feet. Yaw was evident at 500
feet and the tests were terminated because it was not considered
feasible to ccnduct a fuze functioning test with an unstable pro-
Jectile. Figure 1, Appendix (D), is a photograph of the yaw cards
showing the extent of yaw of the PS/B round,

(3) The Bureau of Ordnance requested additional information
on the BZ fuze because a fuze with an inherent delay feature is
desired for use with the 20mm Wk 12 gun. In view of the above fact,
the NHaval Ordnance Laboratory examined some of the PS/B rounds
assembled with BZ fuzes and found they were not consistent. X-ray
examination showed that some rounds had lead in the projectile
cavity. Since this lcad varied in amount and shape from one round
to another, the Naval Ordnance Laboratory thought this might be the
cause of yaw, Sixteen (16) rounds, comprised of eight (8) rounds
with lead in the projectile cavity and eight (8) rounds with no lesd
in the cavity, were shipved to the Naval Proving Ground for testing
to dotermine whether the lead in tho cavity was the cause of yaw
and also to comparc tho amount of yaw with fuge action,

(4) The rounds fired on 14 April 1953 that were known to
have locad in thc projectilo cevity oxhibited slightly more yaw but
a baetter functioning performance than tha r ounds that were known to
have no lcad in tho cavity.

CONFIDENTIAL
SECURITY INFORMATION 8
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(5) As may be noted in Tablc I, Apncndix (A), an overall
functioning performance of 65% was obta{ned »ith the éZ fuze versus
0¥125 mild stcel at 0° obliquity with mecan veclocities of 3254 to
3315 ft/scc. The low porformance at thase conditions might possibly
have been caused by the cxcessive yaw, and therefore the results
obtained arc considered inconclusive.

(6) When fired against a target of O0Y125 mild steel at 0°
obliquity with mean velocities of 3257 to 3315 ft/sec., the BZ base
fuze exhibited a slight delay in fuze action of approximately .001
second, Figure 1, Appendix (D), is a photograpn showing tynical
delayed fuze action.

¢. Functioning and/or Sensitivity Tests of the KZ Fuze:

(1) ZResults of all tests of the KZ nose fuze assembled in
the pointed SS/K explosive projectile are given in detail in
Appendix (C) and are summarized in Table IX, Appendix (A).

(2) 4As noted in Table II, Appendix (A), the KZ nose fuze
exhibited a satisfactory (100%) functioning performance at 0°
obliquity versus 0¥125 24S-T3 aluminum alloy and all heavier targets
employed.

(3) The K2 fuze functioned 100% against 0%Y020 24S-T3
aluminum alloy at 30° obliquity and O'i25 24S-T3 aluminum alloy at
80° obliquity.

(4) The KZ fuze gave a functioning performance of BQ% or
greater versus 097020 24S-T3 aluminum alloy at obliquities of 0° to
70 0%129 245-T3 aluminum alloy at obliquities of 0° to 80° 2 and
versus OY190 Beaverboard, 0%Y040 24S-T3 aluminum alloy, and 09016
245-T3 clad aluminum alloy at O° obliquity.

(5) The KZ fuze _was sensitive enough to function 407% on
OY020 blottsr paper at 0° obliquity.

(6) "hen fired agginst thin targets of 0%016 to 0040
245-T3 aluminu alloy at O° obliquity with mean velocities of 3619
to 3731 ft/sec., the KZ nose fuze exhibited a slight delay in fuze
action of approximately ,00015 second.

CONFIDENTIAL
SECURITY INFORMATION 9
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Tests of Oerlikon BZ and KZ Fuzes for 20m» immunition

d. Arming Distance Test:

The results of the arming distance tests of the KZ fuze are
given in detail in Anpendix (C) and summarized in Table I1II, Appen-
dix (A). The KZ nose fuze was not armed at 50 feet from the muzzle,
was at times armed at 100 to 450 fect from muzzle, and was armcd
100% of the time at a distence of 500 fect from the muzzle when
fired with a mean vclocity of 3619 to 3717 ft/sec against a OV125
mild steel targct.

e. Self-destruction of the KZ and BZ Fuzes:

(1) Twenty-five (25) rounds each of types KZ and BZ fuzes
were fired to determine self-destruction time and range. The rcsults
are given in detail in Appendices (B) and (C).

(2) The salf-destruction machanism oncrated on twenty-
three (23) or 92% of the BZ fuzes at an average range of 2287.4 yards
and an average flight time of 4,60 scconds.

(3) The self-destruction mechanism operated on twenty-
two (22) or 88% of the KZ fuzes at an avorage range of 2342,3 yards
and an average flieht timo of .47 scconds.

PART D
CONCLUSIONS

11, It 1is concluded from the recsults obtainod thet:

ce Thec KZ and BZ fuzcs gave no bore or flight prematurec
detonations vhen fired as singlc rounds from the Ocrlikon S5TG gun.

b. The BZ besc fuze asscmbled in the PS/B armor piercing ex-
plgsive projectile when fired with mcan velocities of 3254 to 3315
ft/scc:

(1) Was unstablc in flight and fuze functioning was not
determinable,

(2) Gave a slightly better functioning performance but
yawed slightly morc with projectilecs knovn to have lead in the
cevitye. %Based upon limited comparative firings of vrojectiles with
and without lcad in the cavity.)

CONFIDENTIAL
SECURITY INFORMATION 10
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Tcesta of Oerlikon BZ and K2 Fuzes for 20mm Ammunition

(3) Exhibited a 928 sclf-destruction performance at an
average range of 2267.4 yards from the mugzle with an average f{light
time of 4.60 seconds.

(4) Dotonated with dolayed fuze action of approximatcly
.001 second whcn fired against a 09125 mild steel target.

¢ce The KZ nose fuze assembled in the SS/K explosive projectile
when fired with mean velocities of 3619 to 3731 ft/sec:

(1) PFunctioned 100% versus O%125 24S-T3 aluminum alloy and
ell heavier targets employed at 0° obliquity.

. (2) Functioned 100% against 0¥020 24S-T3 alumirum alloy at
30° obliquity and against 0125 24S-T3 aluminum alloy at 80°
obliquity.

(3) Gave a functioning performance of 80% or greater
against: OY020 24S-T3 aluminum alloy at obliquities of 0° to 70°,
0%12% 24S8-T3 gluminum alloy at obliquities of 0° to 80°, versus
09190 Beaverboard, 07040 245-T3 aluminum alloy, and OY016 24S-T3
clad aluminum alloy at 0°® obliquity.,

(4) Was sensitive enough to fuaction 40% on O%020 blotter
paper at 0° obliquity.

(5) Was not armed at 50 feet from the muzzle, but was fully
armed at a distance of 500 feet from the muzzle when fired against
a target of 0¥125 mild steel.

(6) Exhibited an 887 self-destruction performance at an
average range of 2842.,3 yards with an average flight time of 5.47
saeconds,

(7) Detonated with delayed fuze action of approximately
00015 second when fired against thin targets of 0%016 to 04040
245-T3 aluminum alloy at O° oblijuity.

CONFIDENTIAL
SECURITY INFORMATION 11
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Tests of Oerlikon BZ and KZ Fuges for 20mm Ammunition

The tests upon which this report is tased were conducted bys
T. W. TRUSLO", Lieutenant (Jf)’ USNR-R
Piring Officer, Light Armor Battery
Terminal Ballistics Department

This report was prepared by:
T. W, TRUSLOW, Lieutenant (jg), USNR-R
Firing Officer, Light Armor Battery
Terminal Baliistics Department

This report was reviewea by:

Je Jo GLANCY, Ordnance Engincer
iight Armor Battery Officer
Terminal Ballistics Department

R. B. LYDDANE, Director of Rasearch
Terminal Ballistics Department

W. B. ROBERTSON, Lioutenant Commander, USN
Terminal Bellistics Officer
Terminal Ballistics Department

C. C. BRAMBIE, Dircctor of Research, Ordnance Group

APPROVED: J. F. BYRNE
Captain, USN
Commander, Naval Proving Ground

:23%%56:7 o, Wy
B. A. RUCKNER
Captain, USN

Ordnance Officer
By direction
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NPG REPORT MO, 1142
Osrlikon BZ and xz Fuses for 20mn Ammmitiw

EXXLANATION OF SYNBOIS USYD
Bn - Back Wall (5'2" Behind Target)
HO - High Order Detomation
NFA = No Fuse Action
AV - Average
AA - Aluminum alloy
Rds, - Rounds
Ft/sec - Peet per second
OBL - Obliquity
Yaw card - (O%020 Blotter paper

Chipbtoard Thickness - 07140
Beaverboard Thickness - 097150

APPENDIX A
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CONFIDENTIAL NPG REPORT NO. 1142

Tests of Osrlikon BZ and KZ Fuzss for 20mm Ammnition

TABLE III

SUMMARY OF KZ FUZE ARMING TEST RESULTS

*Target Distance Rounds Fired Rounds B X HO
50 foet 10 0 0
100 fest 10 2 20
150 feet 10 4 40
200 feet 10 7 70
250 feet 10 6 60
300 feet 10 7 70
406 feet 10 9 90
450 feet 10 6 60

600 feet 13 13 100

*Target used for all arming distance tests was 09125 Mild Steel.
All rounds were fired with mean velocities of 3619 to 3717 ft/suoc.

CONFIDENTIAL
SECURITY INFORMATION APPENDIX A
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